Nicotine metabolism in isolated perfused lung and liver of phenobarbital- and benzoflavone-treated rats.
The kinetics of nicotine elimination was investigated in isolated perfused lung and liver of phenobarbital (PB)- and 5,6-benzoflavone (BF)-pretreated rats. The estimated kinetic parameters demonstrated a high nicotine elimination rate in rat lung approaching the capacity of liver when both organs were in an uninduced state. The concentration-time profiles of cotinine as the main metabolite were almost identical for isolated lung and liver. In both organs the cotinine plasma concentrations reached a plateau level after 60 min of perfusion. Pretreatment of rats with 5,6-benzoflavone did not affect the rate of nicotine elimination and cotinine formation either in the lung or in the liver. Phenobarbital treatment, however, induced nicotine clearance in lung approximately 2-fold. This effect is quantitatively lower than the PB-related 8-fold induction of hepatic nicotine elimination observed in a previous study. The present results also indicate that the turnover of cotinine is markedly enhanced after PB induction. The elimination half-lives and clearance values for cotinine as the substrate were approximately 10-fold increased in rat liver after PB pretreatment. Thus, an important contribution of extrahepatic tissues to nicotine metabolism in rats has to be assumed. Moreover, since cotinine elimination is significantly increased after PB induction it is questionable whether cotinine plasma concentrations can further be used as suitable parameter for nicotine consumption.